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SPECIFICATION 

1. TITLE OF THE DEVICE: 

PREBENDING APPARATUS OF A PRESS 

2. CLAIMS OF UTILITY MODEL 

(1) A prebending apparatus of a press, comprising a lower die 12 and an upper die 27 
on a work-carry-in side of a press body 1, being vertically movable and rotatable with a 
vertical driving means and a rotating means, and wherein said upper die 27 is hit by a 
kicker 3a projectingly provided from a slide 3 of the press body 1 so that the upper die 27 
is lowerable with the slide 3. 

(2) The prebending apparatus according to claim 1, wherein said upper die 27 and 
said lower die 12 are divided into three parts, and upper dies 27a, 27b and lower dies 12a, 
12b on both end sides are retractable upward and downward by cylinders for retraction 28, 
14, respectively according to a size of a work 4. 

(3) The prebending apparatus according to claim 1, wherein said upper die 27 and 
said lower die 12 can be shifted in a work-conveying direction by an upper die shifting 
motor 29 and a lower die shifting motor 15, respectively. 

(4) The prebending apparatus according to claim 1, wherein a skid 13 supporting 
from below a work 4 that is carried in on said lower die 12 is height-adjustable according 
to a height of transfer by transfer bars 20. 

3. DETAILED DESCRIPTION ON THE DEVICE 

[FIELD OF THE INDUSTRIAL AVAILABILITY] 

The present device relates to a prebending apparatus of a press for prebending a 
work carried into a press. 

[RELATED ART] 

Conventionally, a transfer press includes a pair of transfer bars provided in 
parallel in a work-conveying direction, which performs carrying in and out and transfer 
between processing stations of a work. However, if the work is a thin plate and large in 
size, being clamped by the transfer bars may cause the work to bend and be 
untransferable. 

Further, in the case of pressing with a positive die as the lower die, the work 
placed on the lower die may slide down. 

Conventionally in such a case, a prebending apparatus is provided on the work- 
carry-in side of the press body, whereby the work is prebent in an angular shape to 
enhance stiffness thereof, so that it can be carried in by the transfer bars or can be placed 
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on the lower die in a stable manner. 

[PROBLEM TO BE SOLVED BY THE DEVICE] 

The conventional prebending apparatus, however, has its upper die attached on a 
side of the slide of the press body, whereby the work is prebent with the slide descending, 
causing such problems as that the forming accuracy of the press body side is deteriorated 
by an offset load imposed on the slide, or that the prebending apparatus has a complicated 
structure so that it is expensive. 

Further, the conventional apparatus requires an operator entering into the press 
body who performs height adjustment of the lower die and so forth in advance, causing 
such problems as taking much time for the operation so that labor efficiency is low, or the 
operation involves risk. 

The present device is accomplished to improve the above-described problems, 
and provide a prebending apparatus of a press, the apparatus prebending a work without 
adversely affecting the forming accuracy of the press body side. 

[MEANS FOR SOLVING THE PROBLEMS AND OPERATION THEREOF] 

For attaining the above-described problems, the present deice provides a lower 
die and an upper die on a work-carry-in side of a press body, being vertically movable and 
rotatable with a vertical driving means and a rotating means, and in which the upper die is 
hit by a kicker projectingly provided from a slide of the press body so that the upper die is 
lowerable with the slide, allowing prebending of the work between the upper die and the 
lower die. 

Further, the prebending apparatus of a press is provided in which the upper die 
and the lower die are divided into three parts, and the upper dies and the lower dies on 
both end sides are retracted by cylinders for retraction, allowing prebending of works of 
small size to large size, and in which a skid supporting from below a work carried in on 
the lower die is height-adjustable according to the height of transfer by transfer bars. 

[EXAMPLE] 

To describe the present device in detail with reference to an example shown in the 
figures, "1" designates a body of a transfer press (hereinafter "press body"), in which a 
lower die 2 is mounted on a bolster la, while, above the bolster la, a slide 3 is provided 
which moves vertically by a slide driving mechanism not shown, and on the lower face of 
the slide 3, an upper die 5 is mounted which forms and shapes a work 4 between itself and 
the lower die 2. 

"6" designates a prebending apparatus provided on the work-carry-in side of the 
press body 1, which includes: a lift table 8 moving vertically by a servomotor 7 for 
hoisting and lowering a skid bar; and a lower part rotary member 11 provided on the lift 
table 8, the lower part rotary member 11 being rotated via a rotary motor 9 and a rotary 
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mechanism 10. 

Further, a lower die 12 and a skid 13 are provided above the lower rotary member 

11. 

The lower die 12 is divided into three parts as shown in FIG. 2, in which the 
lower dies 12a, 12b on the both end sides are retractable downward by a cylinder for 
retraction 14, while the entire lower die 12 is shiftable in the conveying direction of the 
work 4 (shown by an arrow A) by a lower die shifting motor 15. 

A plurality of the upper skids 13 are provided in parallel in a work conveying 
direction A, supporting the work 4 from below, with the both ends supported by guide 
posts 16 which are standingly provided on the lower part rotary table 11, and are vertically 
movable by a cylinder for sublifter 17 provided in the upper portion of each guide post 16. 

Further, in the lower portion of the guide posts 16 is provided a motor for 
positioning adjustment 18, which allows adjustment of the height of the upper face of the 
skid 13 in tune with the transfer heights a, b, c, d (four-level adjustment is possible in the 
present example) of transfer bars 20 provided in the press body 1. 

On the other hand, in the upper potion of a frame 6a of the prebending apparatus 
6 is provided a mount 6b, on which a motor for hoisting and lowering upper die 22 and a 
motor for rotating upper die 23 are provided. 

Further, on the lower side the mount 6b is provided an upper part rotary member 
24 which is hoisted and lowered by the motor for hoisting and lowering upper die 22, and 
rotated by the motor for rotating upper die 23. 

The upper part rotary member 24 is coupled to a lower end of a hoisting and 
lowering rod 25 provided in a manner of penetrating a center portion of the mount 6b, and 
can be lowered along with the hoisting and lowering rod 25 from the virtual line position 
to the solid line position in FIG. 1 as the hoisting and lowering rod 25 is hit by the kicker 
3a which is projectingly provided from a side of the slide 3 of the press body 1. At the 
same time, the upper part rotary member 24 is supported by a balance cylinder provided in 
an aplite (both not shown) in the press body 1 and can be hoisted with raising of the slide 
3. 

In the lower portion of the upper part rotary member 24 is laid a guide rod 26 
along the work conveying direction, supporting the upper die 27. 

The upper die 27 is also divided into three parts as shown in FIG. 2, so that the 
upper dies 27a, 27b on both end sides are retractable upward by the cylinders for retraction 
28 according to the size of the work 4, and the entire upper die 27 is shiftable along the 
guide rod 26 by the upper die shifting motor 29. 

Next, the operation of the example will be explained. The work 4 separated 
from a dis-stacker (not shown) is transferred by a work transfer device 30 and carried into 
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the prebending apparatus 6. 

At that time, the upper die 27 of the prebending apparatus 6 is lifted along with 
the upper part rotary member 24 to the virtual line position of the FIG. 1. 

When the slide 3 descends to form and shape the work 4 which is already carried 
into the press body 1, the kicker 3a projectingly provided from the slide 3 hits an upper 
end of the hoisting and lowering rod 25, so that the upper part rotary member 24 is 
lowered along with lowering of the slide 3 to the solid line position of the FIG. 1, causing 
the work 4 to be prebent between the upper die 27 and the lower die 9. 

Thereafter, along with ascending of the slide 3 of the press body 1, the upper part 
rotary member 24 ascends to the virtual line position of FIG. 1 so that prebending is 
finished, after the work 4 which is supported on the skid 13 is clamped by transfer bars 20 
and the work 4 is carried into the press body 1 and the work 4 is carried into the 
prebending apparatus 6 in advance. 

The above operation is repeated so that the prebending process of the work 4 is 
carried out. In order to change the prebending position or the angle of the prebending 
position of the work 4, the lower die 9 and the upper die 27 are synchronized by the lower 
die shifting motor 15 and the upper die shifting motor 29 respectively so that they are 
shifted in the conveying direction of the work 4. The lower die 12 and the upper die 27 
may be synchronized and rotated by the motor for rotating lower die 9 and the motor for 
rotating upper die 23, respectively. 

[EFFECT OF THE DEVICE] 

As has been described, in the present device, the kicker provided in the slide of 
the press body presses down the upper die of the prebending apparatus, whereby the work 
is prebent between the upper die and the lower die, so that the load of the upper die is not 
imposed on the side of the slide as an offset load unlike the conventional prebending 
apparatus. 

Accordingly, the forming accuracy of the press body side is not adversely affected, 
and in addition, the prebending apparatus is separated from the press body, so that the 
structure can be simplified compared to the conventional apparatus. 

As a result, reduction of weight and cost of the entire apparatus can be 
accomplished. In addition, the height adjustment of the upper and lower dies can be 
automated by the motors for hoisting and lowering the upper and lower dies, so that the 
height adjustment as a prearrangement is not needed unlike the conventional apparatus, 
and the arrangement time is reduced so that productivity is also improved. 

4. BRIEF DESCRIPTION OF DRAWINGS 

The drawings illustrate an example of the present device. FIG. 1 is an overall 
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front view, and FIG. 2 is an explanatory view of the upper die and lower die parts. 

"1" designates a press body, "3" a slide, "3a" a kicker, "4" a work, "12", "12a", 
"12b" a lower die, "13" a skid, "14" a cylinder for retracting lower die, "15" a motor for 
shifting lower die, "20" a transfer bar, "27", "27a", "27b" an upper die, "28" a cylinder for 
retracting upper die, and "29" a motor for shifting an lower die". 

Applicant: Komatsu Ltd. 

Agent: Masaaki Yonehara - Patent Attorney 

Tadashi Hamamoto - Patent Attorney 

Yoshiaki Sato - Patent Attorney 
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